amino acids that represents w70% of the N-terminal region of the β2-adaptin subunit of AP2 (truncated β2-Introduction adaptin, Figure 1A) . To test the specificity of the interaction, the AP2 subunit "fish" clone was expressed with α-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid a wide range of other "bait" clones. 
Introduction adaptin, Figure 1A ). To test the specificity of the interaction, the AP2 subunit "fish" clone was expressed with α-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid a wide range of other "bait" clones. 
2E) that we have previously characterized for other
CCVs. These results suggest that the interaction between hippocalcin and the AP2-AMPAR complex is postsynaptic proteins (Hirbec et al., 2003) . Postsynaptic density fractions were prepared in the presence of transient and may only occur at the plasma membrane. One possibility is that Ca 2+ -activated hippocalcin re-2 mM EGTA or CaCl 2 to determine the effect of Ca 2+ on the localization of hippocalcin, AP2, and GluR2. In cruits AP2 to the AMPAR receptor to initiate activitydependent internalization and dissociates from the addition, the PSDI fraction was subjected to successively more stringent detergent extraction conditions to AMPAR-AP2 complex once it is incorporated into clathrin-coated vesicles. This scheme differs from the obtain PSDII and PSDIII. Levels of hippocalcin and AP2 were increased in the PSD fractions in the presence of constitutively endocytosed TfR where no Ca 2+ -activation step is required for complex assembly. AP2 has Ca 2+ , consistent with their Ca 2+ -dependent translocation to proteins in the PSD. Figure 2F ). AP2 and clathrin were vide the mechanism for hippocalcin dissociation as clathrin is recruited. This scheme is similar to that highly enriched in the CCV fraction, and GluR1 and GluR2 AMPAR subunits were present but not enriched.
shown previously for the clathrin-mediated endocytosis regulatory protein eps15, which uncouples from AP2 As expected, TfR was also present in the CCV fraction. Interestingly, however, hippocalcin was absent from during clathrin coat formation (Cupers et al., 1997). Figure 4 , the simplest explanation is that of baseline, p = 0.1, n = 9, LTD path not different from control path, p = 1.0, n = 9; Figure 3D ). In contrast, LTP hippocalcin is the Ca 2+ sensor that directs AP2 to AMPARs to enable their regulated internalization in recould be readily induced in neurons perfused with GST-HIP 2-72 of a similar magnitude to that induced in insponse to appropriate synaptic activity. In this regard, the sustained but moderate increase in free Ca 2+ conterleaved control experiments in neurons containing GST alone (GST-HIP 2-72 : LTP path EPSC amplitude = centration required for LTD induction (Mizuno et al.,  2001 ) and the Ca 2+ -binding profile of hippocalcin are 157% ± 15% of baseline, n = 6; GST control, LTP path Triton X-100, protease inhibitor cocktail-EDTA [Roche], pH7.4) and spun at 10,000 × g. Supernatant was used in subsequent experiments. 7.5 g/ml A177/A172 anti-hippocalcin or 20 l preimmune serum was incubated with 5 mg brain extract, with or without 25 g immunization peptide, 2 mM EDTA or CaCl 2 in NTN (20 mM Tris HCl, 100 mM NaCl, 0.5% Nonidet P-40). The immunoprecipitate was isolated with protein A-sepharose beads (Sigma) and washed in NTN before being resuspended in loading buffer for Western blotting. For competition assays, the immunoprecipitate was further incubated in 40 M GST/GST-HIP 2-72 or PBS control in 2 mM CaCl 2 . ifications. The synaptosome fraction was solubilized in ice-cold 0.5% Triton X-100 for 15 min and then divided into three. EGTA or hippocalcin were subcloned into pBTM117 ADE and tested for an interaction with full-length β2-adaptin (gift from T. Kirchhausen) CaCl 2 was added to a third of the synaptosomes to a final concentration of 2 mM, and the final third was left untreated. The synaptosubcloned into pGAD 10 (Clontech).
Preparation of Fusion Proteins
somes were centrifuged at 32,000 × g for 20 min to obtain the PSD I pellet. PSD II and PSD III pellets were obtained by resuspending Anti-Hippocalcin Antibody Production The peptide CDPSSASQF (VA/7086) was purchased from Camthe PSD I pellet in 0.5% Triton X-100 and ice-cold 3% Sarcosyl (with the addition of either 2 mM EGTA or 2 mM CaCl 2 where approbridge Research Biochemicals (Cleveland, UK) and used to immunize rabbits. Antibodies (A172 and A177) were affinity purified priate), respectively. After 10 min incubation on ice, the insoluble fractions were separated by 1 hr centrifugation at 201,800 × g. All against SulfoLink gel (Pierce) coupled to the immunization peptide and then dialyzed against PBS. 0.2% BSA was added to stabilize. pellets were resuspended in either PBS or 40 mM Tris-HCl (pH 8.0). Protein concentrations were determined using the BCA protein assay (Pierce), and equivalent protein concentrations were Western Immunoprecipitation from Rat Brain Whole brains minus cerebellum were homogenized in a glass-tefblotted. Western blots were analyzed using densitometry in the ImageJ package (www.nih.gov). lon homogenizer in 10 volumes of lysis buffer (4 mM HEPES, 1%
